Purpose: To evaluate the Descemet stripping automated endothelial keratoplasty (DSAEK) graft deturgescence in preservation medium after microkeratome cut using Fourier domain optical coherence tomography.
D escemet stripping automated endothelial keratoplasty (DSAEK) has become an attractive alternative to fullthickness penetrating keratoplasty for endothelial dysfunction because of its faster visual recovery, lower risk of wound complications, and more predictable refractive outcome. 1, 2 Many surgeons in the United States have been using presectioned posterior lamellar tissue from eye banks to simplify the procedure. 3 During eye bank preparation, the donor cornea is positioned on an artificial anterior chamber and sectioned by a trained eye bank technician using a microkeratome. Thickness measurements are necessary after sectioning. However, it is necessary to standardize the timing of thickness measurement because of the graft thickness change after microkeratome cut resulting from corneal deturgescence.
Optical coherence tomography (OCT) provides highresolution cross-sectional images of internal biological microstructures. It was first used by ophthalmologists to image the retina 4 and then the anterior segment. 5 OCT has proven to be a useful tool in evaluating different eye bank tissue processing techniques for lamellar keratoplasty 6 and optimizing the thickness of corneal grafts prepared by microkeratome. 7 In this study, we examined the utility of Fourier domain OCT as a tool to evaluate the DSAEK graft deturgescence in preservation medium after microkeratome cut.
MATERIALS AND METHODS
Consecutive DSAEK grafts prepared at the Lions VisionGift (formerly the Lions Eye Bank of Oregon) were included in the study. The corneoscleral rims were immersed in Optisol-GS (Bausch & Lomb, Irvine, CA) inside a corneal viewing chamber (Krolman, Boston, MA) throughout the measurement process.
Scanning of Corneas Sectioned for DSAEK
The DSAEK grafts were scanned with the RTVue FD-OCT instrument (Optovue, Inc, Fremont, CA). The RTVue scan rate was 26,000 axial scans per second with 5 mm resolution. The corneoscleral disc was scanned through the transparent window of the corneal viewing chamber, which was held in place by a custom-built attachment (Fig. 1) .
The OCT scan pattern consists of 8 evenly spaced radial scans. Each radial scan is 8 mm in length. On each radial scan, central and peripheral graft thickness was measured at the 1 and 5 mm ring, respectively (Fig. 2 ). The measurements from 8 meridians were averaged to get the central and peripheral graft thickness.
RESULTS
Five DSAEK grafts were measured. The average central graft thickness was 188.7 6 44.4 mm (range, 146-255 mm) immediately after microkeratome cuts. The average central graft thickness was 147.5 6 33.0 mm (range, 116-190 mm) after 4 hours in preservation medium (P , 0.001, Fig. 3 ). The average hourly change in central graft thickness was 230.5 mm (P = 0.0051), 28.6 mm (P = 0.055), 22.0 mm (P = 0.42), and 0.0 mm (P = 0.93) at 1, 2, 3, and 4 hours, respectively, after microkeratome cut (Fig. 4 ). The average hourly change in graft shape was insignificant ( Table 1 ). The graft shape variation was the smallest at 2 to 3 hours after microkeratome cut ( Fig. 4 ).
DISCUSSION
Recent years have seen a marked increase in the use of lamellar surgery techniques that selectively replace damaged corneal layers while preserving healthy tissue. 8, 9 The ideal endothelial keratoplasty graft would have a thin planar profile with equal thickness at the center and periphery. Many corneal surgeons want precise graft thickness measurement from the eye bank. There have been many studies relating the visual outcome of corneal lamellar surgeries to the graft thickness, although the topic is still controversial. [10] [11] [12] [13] One possible reason for the controversy may be the errors in graft thickness measurement. Therefore, accurately measuring the thickness of each donor cornea could provide valuable information for surgeons and for future studies. In the current study, we evaluated corneal deturgescence in preservation medium after microkeratome cut by using anterior segment OCT. Our results suggest that the central graft thickness reaches its steady state after 2 hours in preservation medium. Beside graft thickness, the shape of the graft may also affect the refractive outcome. For example, the natural meniscus shape of the endothelial graft may be related to hyperopic shift after endothelial keratoplasty. 9, 14, 15 Accurate graft shape measurement may be helpful to improve our understanding of the mechanism behind the refractive shift after endothelial keratoplasty. In this study, we found that there is no difference in the deturgescence rate between the central and peripheral cornea, which makes the change in graft shape insignificant. However, the variation in graft shape is smallest at 2 to 3 hours after microkeratome cut.
The likely source of tissue swelling after microkeratome cut is the irrigation of the interface with balanced salt solution to ensure no debris is present before replacing the cap. During tissue dismount, the balanced salt solution cascades over the cornea as it is removed from the anterior chamber, which causes even more swelling in the absence of an epithelium that is typically removed during processing. There are numerous techniques of tissue dismount, epithelial removal, and backing solutions (or lack of one), so the effects of tissue thinning may be different in other circumstances.
The main limitation of the study is the small sample size. In addition, the cornea's position in the cradle of the viewing chamber is not fixed: the cornea can shift slightly when the chamber is moved, making exact alignment difficult. We used the average thickness over the 1-mm-diameter ring to obtain the central graft thickness to minimize the error. The slight mismatch in the refractive index of the preservation medium and cornea will also introduce error in corneal thickness measurement. In conclusion, DSAEK grafts become thinner after microkeratome cut and stabilize at approximately 2 hours. Therefore, DSAEK graft thickness should be measured at approximately 2 hours after microkeratome cut.
